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COMPRESSION ANASTOMOSIS DEVICE 

BACKGROUND 

0001) 1. Technical Field 
0002 The present disclosure relates generally to devices 
for anastomosing tissue. More particularly, the present dis 
closure relates to a compression anastomosis device for use 
in minimally invasive Surgical procedures. 
0003 2. Description of the Related Art 
0004 An anastomotic device formed of separate ring 
members having a plurality of fenestrated projections con 
nected by a separate coupling tube is discussed in U.S. Pat. 
No. 3,974,835. In the anastomotic device disclosed in this 
patent, the free ends of the tube to be joined are tied to the 
separate ring members at the fenestrated projections, and the 
singular coupling tube connects the two ring members to 
engage the tubular ends in a relationship that will enable 
them to grow together permanently and thereby approximate 
the diameter of the outer surface of the tubular member. 

0005. A similar device formed of a singular pliable, 
unitary cylindrical sleeve made of knit fabric is disclosed in 
U.S. Pat. No. 4,182,339. In this patent, the unitary, knit 
cylindrical sleeve has its ends rolled outwardly upon them 
selves to form relatively firm ring members in spaced 
relationship which are then connected to the ends of the 
tubular members in a configuration that will enable these 
members to grow together. 
0006 The above-referenced patents disclose structure to 
draw the ends of the tubular members together by either 
turning or rolling these members inwardly to facilitate 
healing because they enable the ends to rest in a contiguous 
relationship. Other techniques involve devices like those 
disclosed in U.S. Pat. Nos. 3,496,939 and 3,254,650. 
0007. It is desirable that a nonpermanent connector or 
junction device be used to join the vessel ends in anasto 
motic Surgery since a permanent connector will tend to 
prevent the changes in diameter which are necessary for the 
proper functioning of the intestine. Any foreign Substance 
used in anastomotic Surgery ideally should partially or 
completely disintegrate, bio-absorb and/or bio-resorb once 
the vessel ends have partially or fully healed. 
0008 Compression anastomotic devices have been 
developed in the past for receiving the free ends of anatomic 
tubular structures to be anastomosed. An example of such an 
anastomotic device has been developed by Tyco Healthcare 
LP, and is currently sold under the trademark VALTRAC(R). 
This assembly includes a pair of ring members, each ring 
member for securement to the free end of each tubular 
structure to be anastomosed. Each ring member has a 
connecting structure which mates with the other ring mem 
ber to connect the ring members. U.S. Pat. No. 4,766,898 
issued to Hardy et al., currently owned by Tyco Healthcare 
LP, describes the operating features of Such an anastomotic 
device, the contents of which are hereby incorporated by 
reference in their entirety. 

SUMMARY 

0009. The present disclosure is directed to an anastomotic 
device for use in the Surgical joining of the free ends of a first 
and a second tubular structure to be anastomosed. The 
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device generally includes a first and a second ring member, 
each of which is secured to a free end of a tubular structure. 
Each ring member includes a cylindrical outer portion (first 
outer portion and second outer portion) and an inner portion 
(first inner portion and second inner portion) which are 
operatively attached to each other (i.e., first outer portion is 
operatively attached to first inner portion; second outer 
portion is operatively attached to second inner portion). The 
outer portions are each open ended cylinders and have holes 
disposed around their perimeters for facilitating tissue 
growth therethrough. The inner portions, also open ended, 
have connecting means and are designed to matingly engage 
one another. 

0010. During an anastomosis procedure, the tubular 
structures are joined together and secured at their ends. The 
cylindrical outer portions of the anastomotic device of the 
present disclosure provide support for the portions of the 
tubular structures near and adjacent the ends of the tubular 
structure, thus reducing the likelihood of stricture during 
healing of the anastomotic tissue. Further, the cylindrical 
outer portions maintain a generally constant diameter of the 
tubular structure. Such a lumen of constant diameter is 
beneficial for fluid and/or gas to flow through. The holes on 
the outer portion provide a scaffold, which enable tissue to 
grow therethrough. This in-growth of tissue further 
enhances the strength of the portions of the tissue near the 
anastomosis. 

0011. In operation, each ring member is inserted into a 
tubular structure to be anastomosed. The tissue is tied, via a 
purse-string or similar arrangement, around the outer portion 
of each ring member. The ring members are then brought 
together until the inner portions meet and mate with each 
other, thus locking the ring members together and forming 
a flow path therethrough. When the inner portions are mated, 
the tissue around the outer portions of the anastomotic 
device are contiguously positioned in a manner that will 
enable them to grow together permanently. The cylindrical 
outer portions maintain the desired diameter of the lumen 
during healing. The holes on the outer portion provide a 
scaffold for tissue to grow into, thus strengthening the 
anastomosis site and contiguous areas. 

0012 Over time, the tissue surrounding the anastomosis 
site will heal and the anastomotic device will be absorbed by 
and discharged through the body. Once healing is complete, 
the two tubular structures will have joined together and 
produced a continuous and strong lumen. Generally, the 
anastomotic device may remain in the body from about 14 
to about 21 days before it is discharged. 

0013 As mentioned above, the anastomosis device will 
be constructed of a bioabsorbable material. The anastomosis 
device may comprise bioabsorbable polymeric resin Such as, 
for example, a copolymer of polylactic acid (PLA) and 
polyglycolic acid (PGA). The relative proportion of the 
components may be chosen to Suit the Surgical application. 
For example, under identical processing conditions, polyg 
lycolic acid is typically the stronger of the two components 
and more crystalline. However, polyglycolic acid is more 
rapidly absorbed by body tissue. Hence for surgical appli 
cations where it is desired to maintain the implant strength 
over a longer period of time, the fiber will typically contain 
more polylactic acid. The fibers can be fibers of the type 
used in manufacturing Suture material. Additionally, several 
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other materials for forming this device are disclosed in U.S. 
Pat. No. 3,297.033 and are referred to as poly-hydroxyacetic 
ester and lactide co-polymers, the entire contents of which 
are incorporated by reference herein. The materials dis 
closed in the above-referenced patent constitute a partial list 
of possible materials as molded Surgical articles made from 
a wide range of glycolide/lactide copolymers have been 
known and utilized for many years. 
0014. The length of the cylindrical outer portion may be 
in the range of about three centimeters to about four centi 
meters, but may be longer or shorter depending on the 
desired support to be provided to the tissue and the desired 
tissue ingrowth. This length provides a desirable amount of 
support to help resist the tubular structure from stricture and 
it also helps to maintain the diameter of the lumen during 
healing. 
0.015 The outer portions may have a relatively thin wall 
thickness. Such a minimal wall thickness, while still pro 
viding Support for tissue, may make the outer cylindrical 
portions flexible. Since the thickness of the walls corre 
sponds to the depth of the holes around their perimeters, a 
minimal wall thickness would also facilitate the growth of 
tissue therethrough. 
0016. The inner diameter of the first inner portion is 
Substantially the same as the inner diameter of the second 
inner portion. The outer diameter of the first outer portion is 
substantially the same as the outer diameter of the second 
outer portion which is approximately equal to the inner 
diameter of the tubular vessel to be anastomosed. Accord 
ingly, the anastomotic device can be designed to fit into any 
suitable tubular vessel. 

0017. In one embodiment, the outer portions are at least 
partially comprised of a mesh-like material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

00.18 Embodiments of the present disclosure are 
described hereinbelow with reference to the drawings 
wherein: 

0.019 FIGS. 1 and 2 are prior art figures of an anasto 
motic device; 
0020 FIGS. 3-8 are perspective views of the anastomotic 
device of the present disclosure illustrated at different stages 
of the process by which the first and second ring members 
are inserted into and join tubular structures; 
0021 FIG. 9 is an enlarged view of the first and second 
ring members illustrated in an unmated arrangement; 
0022 FIG. 10 is an enlarged view of the first and second 
ring members illustrated in a mated arrangement; 
0023 FIG. 11 is a cross-section view of the first and 
second ring members inserted into tubular structures illus 
trated in an unmated arrangement; and 
0024 FIG. 12 is a cross-section view of the first and 
second ring members inserted into tubular structures illus 
trated in a mated arrangement. 

DETAILED DESCRIPTION 

0025 FIGS. 1 and 2, designated “Prior Art,” illustrate the 
anastomotic device of U.S. Pat. No. 4,766,898, the disclo 
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sure of which is hereby incorporated by reference herein. 
FIG. 1 illustrates an anastomotic device 28 connecting free 
ends 20, 22 of two tubular tissue members 24, 26. FIG. 2 
shows one of a pair of ring members 32 having a plurality 
of slots 34 and apertures 36 about its periphery and a mating 
prong 38 for matingly corresponding with other ring mem 
ber. Each mating prong 38 carries a plurality of locking slots 
43 designed and positioned to mate cooperatively with 
engaging pawls 42. When ring members 32 are joined, a 
single device 30 is formed and has a substantially toroidal 
shape. 

0026. The anastomosis device of the present disclosure is 
used to join vessel ends in anastomotic Surgery and is 
generally referenced by number 100, and is generally shown 
in FIGS. 3-12. As best shown in FIGS. 3 and 9, the 
anastomosis device 100 is generally comprised of a first ring 
member 200 and a second ring member 300. First ring 
member 200 is generally comprised of first outer portion 210 
and first inner portion 220. Second ring member 300 is 
generally comprised of second outer portion 310 and second 
inner portion 320. Outer portions 210, 310 are operatively 
attached to inner portions 220, 320, respectively. 

0027 Outer portions 210, 310 are cylindrical ring-like 
structures with a length and a diameter and inner portions 
220, 320 are ring-like structures with a length and a diam 
eter. The diameter of first outer portion 210 is substantially 
the same as the diameter of second outer portion 310, 
hereinafter referred to as outer portion diameter D (FIG. 11). 
The diameter of first inner portion 220 is substantially the 
same as the diameter of second inner portion 320, herein 
after referred to as inner portion diameter d (FIG. 11). Inner 
portions 220, 320 are appropriately sized to fit at least 
partially within outer portions 210, 310, respectively, thus 
outer portion diameter D is greater than inner portion 
diameter d. The diameters D of outer portions 210, 320 are 
sized to fit within the tissue lumen 550 and may also be sized 
to Substantially equal an outer diameter of a Surgical device 
(not shown) used to position Such an anastomotic device 
100. Desirably, the inner diameters d of inner portions 220, 
320 are dimensioned and configured to be slightly smaller 
than the diameters D of outer portions 210, 310. Such a 
configuration provides a passageway through the tissue 
lumen 550. 

0028 First outer portion 210 and second outer portion 
310 have lengths L. L (length of cylinder), respectively. 
Lengths L., L' may have a range of about three centimeters 
to about four centimeters, and may be longer or shorter 
depending on the desired Support to be provided to the tissue 
530, 540 and the desired tissue ingrowth. Thicknesses T. T. 
of first outer portion 210 and second outer portion 310 
(FIGS. 10 and 11), respectively, may be dimensioned and 
configured to be as thin as possible while still providing 
support for tissue 530, 540. In a particularly useful embodi 
ment, these thicknesses T. T. allow for outer portions 210, 
310 to be flexible. Outer portions 210, 310 provide support 
for the anastomosis along their lengths L., L', respectively. 
Specifically, site of anastomosis 520 is surrounded by tissue 
530, 540 near and adjacent thereto. This tissue 530, 540 is 
supported by cylindrical outer portions 210, 310, respec 
tively (see FIG. 12). This support provided by the length L. 
L' of cylindrical outer portions 210, 310 maintains the 
desired circumference of lumen 550 during healing. 
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0029. A plurality of holes 400 is annularly disposed 
around the perimeter of each outer portion 210, 310. Plu 
rality of holes 400 provides a scaffold, which enables tissue 
530, 540 near and adjacent anastomosis site 520 to grow 
therethrough. Tissue 530, 540 grows through plurality of 
holes 400 and naturally attaches to itself on inside of outer 
portions 210, 310, thus at least partially encapsulating outer 
portions 210, 310. This in-growth of tissue and partial 
encapsulation of outer portions 210, 310 enhances the 
strength of the portions of the tissue 530, 540 near anasto 
mosis site 520 and further helps to maintain the circumfer 
ence of lumen 550 during healing. 
0030) Inner portions 220, 320 are configured and dimen 
Sioned to mate with each other via a Snap-fit or similar type 
of locking feature, including a bayonet or turn-lock. In a 
particularly useful embodiment, it is not necessary to turn 
the ring members 200, 300 to connect them to each other. 
Accordingly, when inner portions 220, 320 are mated, first 
ring member 200 and second ring member 300 are locked 
together. An example of similar matingly corresponding 
locking features are disclosed in U.S. Pat. No. 4,766,898 
issued to Hardy et al., the contents of which are hereby 
incorporated by reference in their entirety. 
0031. In operation, first ring member 200 is inserted into 
a first tubular structure 500 and second ring member 300 is 
inserted into a second tubular structure 510. Several stages 
of the process by which first and second ring members 200, 
300 are inserted into and join tubular structures 500,510 are 
depicted in the illustrations of FIGS. 3-8. FIGS. 9 and 11 
show anastomosis device 100 in an unapproximated posi 
tion, and FIGS. 10 and 12 show anastomosis device 100 
approximated. The tissue of the tubular structures 500, 510 
is tied, via a purse-string 600 or similar arrangement, around 
outer portion 210, 310 of each ring member 200, 300, 
respectively. Ring members 200, 300 are then brought 
together until inner portions 220, 320 meet and mate with 
each other. When inner portions 220, 320 are mated, tubular 
structures 500, 510 around outer portions 210, 310 of 
anastomotic device 100 are contiguously positioned and 
compressed between each ring member 200, 300 (FIG. 8) in 
a manner that will enable them to grow together perma 
nently into a single lumen 550 (FIG. 12). Further, a path 
through inner portions 220, 320 for bodily fluid to flow 
through is established when two ring members 200, 300 of 
anastomotic device 100 are locked together (see FIG. 12). 
0032 Anastomotic device 100 may be fabricated from 
any bioresorbable polymer or copolymer known to those 
skilled in the art, so long as the polymer utilized has 
Sufficient strength and possesses the necessary mechanical 
properties to permit formation. Suitable polymers which 
may be utilized to form anastomotic device 100 include, but 
are not limited to, trimethylene carbonate, caprolactone, 
dioxanone, glycolic acid, lactic acid, glycolide, lactide, 
homopolymers thereof, copolymers thereof, and combina 
tions thereof. Over time, the tissue 530, 540 surrounding the 
anastomosis site 520 will heal and the anastomotic device 
100 will be at least partially absorbed by and then discharged 
through the body. Once healing is complete, the two tubular 
structures 500. 510 will have joined together and produced 
a continuous and strong lumen 550 for fluid and/or gas to 
flow through. In a particularly useful embodiment, the 
anastomotic device 100 is partially disintegrable, absorbable 
or resorbable such that the anastomotic device 100 softens 
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and separates from the body. The anastomotic device 100 is 
then passed through the body with waste. The anastomotic 
device 100 may be constructed to break into a plurality of 
pieces that are passed through the body separately. The 
anastomotic device 100 may remain in the body from about 
14 to about 21 days before it is passed through the body. 
0033 While the above description contains many specif 
ics, these specifics should not be construed as limitations on 
the scope of the present disclosure, but merely as exempli 
fications of preferred embodiments thereof. Those skilled in 
the art will envision many other possible variations that are 
within the scope and spirit of the present disclosure. 

What is claimed: 
1. An anastomotic device for use in the Surgical joining of 

a first free end of a first tubular structure and a second free 
end of a second tubular structure to be anastomosed, the 
anastomotic device comprising: 

a first ring member for securement to the first free end of 
first tubular structure, the first ring member including 
a first inner portion having connecting means disposed 

thereon, and 
a first outer portion having a length and a thickness, the 

first outer portion being substantially cylindrically 
shaped, having open ends and having a plurality of 
holes disposed therethrough, the plurality of holes 
providing a scaffold which facilitates tissue to grow 
through the first outer portion, the first outer portion 
being operatively attached to the first inner portion; 
and 

a second ring member for securement to the second free 
end of second tubular structure, second ring member 
including 

a second inner portion having connecting means dis 
posed thereon for cooperatively mating with first 
inner portion, and 

a second outer portion having a length and a thickness, 
the second outer portion being Substantially cylin 
drically shaped, having open ends and having plu 
rality of holes disposed therethrough, the plurality of 
holes providing a scaffold which facilitates tissue to 
grow through the second outer portion, the second 
outer portion being operatively attached to the sec 
ond inner portion. 

2. The anastomotic device according to claim 1 wherein 
the length of the first outer portion is between about three 
centimeters and about four centimeters. 

3. The anastomotic device according to claim 1 wherein 
the length of the second outer portion is between about three 
centimeters and about four centimeters. 

4. The anastomotic device according to claim 1 wherein 
the first outer portion is flexible. 

5. The anastomotic device according to claim 1 wherein 
the second outer portion is flexible. 

6. The anastomotic device according to claim 1 wherein 
the first ring member and the second ring member are made 
of a bioabsorbable material. 

7. The anastomotic device according to claim 1 wherein 
the length of the first outer portion and the length of the 
second outer portion are configured and dimensioned to 
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resist stricture of the first tubular structure and the second 
tubular structure when the first inner portion and the second 
inner portion are mated. 

8. The anastomotic device according to claim 1 wherein 
the first ring member locks with the second ring member 
when the first inner portion matingly cooperates with the 
second inner portion. 

9. The anastomotic device according to claim 1 wherein 
the first inner portion and the second inner portion, when 
mated with each other, form a flow path through the anas 
tomotic device. 

10. The anastomotic device according to claim 1 wherein 
an inside diameter of the first inner portion is substantially 
the same as an inside diameter of the second inner portion. 

11. The anastomotic device according to claim 1, wherein 
the first outer portion and the second outer portion have 
Substantially the same outside diameter. 

12. The anastomotic device of claim 1, wherein the first 
ring member and the second ring member are comprised of 
a mesh-like material. 

13. A Surgical device for anastomosing two tubular struc 
tures comprising: 

a first ring member, the first ring member having a 
cylindrical first outer portion operatively attached to a 
first inner portion, the cylindrical first outer portion 
having at least a partially hollow shaft with open ends 
and a plurality of holes disposed through the shaft, the 

Jun. 21, 2007 

plurality of holes facilitates tissue growth through the 
cylindrical first outer portion, the first inner portion 
having first connecting means and being disposed at 
least partially within the cylindrical first outer portion; 
and 

a second ring member, the second ring member having a 
cylindrical second outer portion operatively attached to 
a second inner portion, the cylindrical second outer 
portion having at least a partially hollow shaft with 
open ends and a plurality of holes disposed through the 
shaft, the plurality of holes facilitates tissue growth 
through the cylindrical second outer portion, the second 
inner portion having second connecting means for 
connecting to the first connecting means and being 
disposed at least partially within the cylindrical second 
outer portion, 

whereby the first ring member is inserted into a first 
tubular structure, the second ring member is inserted 
into a second tubular structure, the first tubular struc 
ture is tied around the cylindrical first outer portion, the 
second tubular structure is tied around the cylindrical 
second outer portion, and the first ring member is 
connected to the second ring member via the first 
connecting means and the second connecting means. 


